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(57) ABSTRACT 

A plurality of linearly aligned, independently selecta 
ble, pivotally mounted printing heads are provided, 
each having a wettable transfer element for transferring 
a flourescent material in solution from a reservoir to a 
card being printed. A means for selecting and rotating 
one or more of the printing heads into contact with a 
record medium comprises a plurality of pivotally sup 
ported elongated lever arms one of which is associated 
with each head, a linking means for coupling each of 
said lever arms to said heads for causing rotation of said 
heads upon movement of an associated lever arm, a 
means coupled to another segment of each of said lever 
arms for selectively inhibiting motion of said lever arm 
about a pivot point thereby inhibiting the rotation of 
the printing head and a biasing means for applying a 
force to each of the lever arms for forcing selected 
printing heads into contact with a card being imprinted. 

5 Claims, 7 Drawing Figures 
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3,752,068 
1. 

PRINTING APPARATUS 

This invention relates to apparatus for establishing 
identification data on a credit card or the like. The in 
vention relates more particularly to an improved print 
ing apparatus for establishing on the card identification 
data which is both machine readable and invisible to 
the naked eye. 
Credit card security systems are known wherein an 

issued credit card includes identification data useful at 
the point of purchase for verifying the account status 
of the card holder. The identification data is preferably 
formed on a card in a manner which renders it ordi 
narily invisible to the naked eye but is machine read 
able. In one credit card security system the identifica 
tion data is formed of a plurality of marks arranged in 
a digital code on the card. The marks are formed by de 
positing on the card a flourescent material in solution 
with a volatile solvent for the card material. These 
marks are located at predetermined positions in a rect 
angular array of rows and columns on the surface of the 
card. The identification data, although rendered invisi 
ble to the naked eye, can be read when exposed under 
ultraviolet light and the digital nature of the coding fa 
cilitates machine reading of the data. 
An apparatus for imprinting identification data on 

the card is preferably relatively noncomplex in con 
struction in order to insure reliability of operation, to 
prolong the operation of the apparatus, to enhance the 
serviceability of the apparatus and to reduce its overall 
cost. A printing apparatus of this type is disclosed and 
claimed in copending U.S. Pat, application, entitled 
PRINTING APPARATUS, Ser. No. 117,920 filed on 
Feb. 26, 1971 and assigned to the assignee of the pres 
ent invention. It is desirable to further enhance operat 
ing reliability of this type of printing apparatus by re 
ducing the number of parts employed in such apparatus 
and to concurrently reduce the cost of the apparatus. 
Accordingly, it is an object of this invention to pro 

vide an improved printing apparatus. 
Another object of the invention is to provide an im 

proved printing apparatus for printing a plurality of 
marks in a digital code on a credit card. 
Another object of the invention is to provide a print 

ing apparatus of the type described having relatively 
increased reliability. 
A further object of the invention is to reduce the cost 

of construction of a printing apparatus of the type de 
scribed. 

In accordance with features of the invention, a plu 
rality of linearly aligned, independently selectable, piv 
otally mounted printing heads are provided, each hav 
ing a wettable transfer element for transferring a 
flourescent material in solution from a reservoir to a 
card being printed. A means for selecting and rotating 
one or more of the printing heads into contact with a 
record medium comprises a plurality of pivotally sup 
ported elongated lever arms one of which is associated 
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with each head, a linking means for coupling each of 
said lever arms to said heads for causing rotation of said 
heads upon movement of an associated lever arm, a 
means coupled to another segment of each of said lever 
arms for selectively inhibiting motion of said lever arm 
about a pivot point thereby inhibiting the rotation of 
the printing head and a biasing means for applying a 
force to each of the lever arms for forcing selected 
printing heads into contact with a card being imprinted. 
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2 
These and other objects and features of the invention 

will become apparent from the following specifications 
and from the drawings wherein: 
FIG. 1 is a plan view of a printing apparatus con 

structed in accordance with features of this invention: 
FIG. 2 is a sectional view taken along lines 2-2 of 

FIG. 1 illustrating a reservoir drive means for the appa 
ratus of FIG. 1: 
FIG. 3 is a sectional view taken along lines 3-3 of 

FIG. 2; 
FIG. 4 is a sectional view taken along line 4-4 of 

FIG. 1 illustrating a bail assembly and drive for the 
printing apparatus of FIG. 1; 
FIG. 5 is an enlarged sectional view taken along line 

5-5 of FIG. 1 illustrating a printing head assembly; 
FIG. 6 is a sectional view taken along line 6-6 of 

FIG. 1 illustrating a printing head select and drive 
mechanism; and, 
FIG. 7 is a sectional view taken along line 7-7 of 

FIG. 1 illustrating a printing head linkage and reservoir 
mounting. 
The printing apparatus described herein and illus 

trated in the drawings comprises an element in a credit 
card security system of the type described in my co 
pending U.S. Pat. application entitled Credit Card and 
Method of Luminiscent Printing, Ser. No. 58,486, filed 
on July 27, 1970, which is assigned to the assignee of 
this invention, the disclosure of which is incorporated 
herein by reference. A credit card transport, which for 
purposes of clarity in the drawings is not illustrated 
transports a credit card through various stages of a card 
preparation system to a printing apparatus. The card 
includes a surface area for receiving a plurality of digi 
tally coded marks at any of a large number of digital lo 
cations defined by a rectangular array of columns and 
rows. In a particular example, the rectangular array 
comprises seven rows each extending in the direction 
of a generally longer dimension or length of a typical 
wallet size credit card and 19 columns each extending 
in the direction of a generally shorter dimension or 
width of the card. A card of this general configuration 
is advanced with a stepping motion in the direction of 
its length and one or more of seven printing heads 
which are aligned along a width of the card are driven 
into contact with the card and imprint data in a single 
column during one printing cycle. 

Referring now to FIG. 1 of the drawings, the printing 
apparatus is shown to include a rigid support frame 
formed by parallel aligned plate frame members 20 and 
22 and transverse frame members 24 and 26. The 
frame which supports a printing mechanism described 
in detail hereinafter is mounted on and aligned with a 
wall member 27 of the apparatus of the card prepara 
tion system through the use of guide pins 28 and 29 
(FIG. 2). These guide pins are mounted to the wall 
member 27 of the apparatus and extended through 
concentrically positioned tubular guides 30 and 31 
which are secured between the frame members 20 and 
22 of the printing apparatus. A mounting screw 32 is 
secured between frame members 20 and 22 and ex 
tends through apertures in these frame members to an 
internally threaded boss 34 on wall 27, thereby secur 
ing the printing apparatus to said wall 27 in predeter 
mined alignment. 
A plurality of seven printing heads identified gener 

ally as 41,42,43,44,45,46, and 47 (FIG. 1) is provided. 
The printing heads are linearly aligned for printing 
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along one dimension of a rectangular array of columns 
and rows. The printing head arrangement illustrated is 
particularly adapted for printing one column of a rect 
angular array of seven rows and a plurality of columns 
determined by the number of digits in the coding sys 
tem. A printing solution is supplied to the printing 
heads from a reservoir means which includes an en 
closed body 50 having a wicking material 52 extending 
into the body and packed within the body in order to 
form a saturated material from which each of the print 
ing heads may be wetted. As indicated in greater detail 
hereinafter, each head transports a porous material 
such as felt or foam which contacts the wick 52. The 
wick extends from the reservoir body 50 through a tub 
ing 54 into a second reservoir 56 containing a printing 
solution. The printing solution comprises, for example, 
a liminescent material such as Tinopol SFG (Geigy 
Chemical Corporation) disolved in any suitable volatile 
organic solvent for the plastic material from which the 
credit card is fabricated, with solute concentration 
ranging up to about 1 percent. A preferred preparation 
employs methyl ethyl ketone or tetrahydrofuran as the 
solvent with solute concentrations of about 0.2 per 
cent. The credit card can be formed of PVC or other 
suitable plastic materila. The reservoir body 50 in 
cludes a cylindrically shaped end segment 58 which 
along with the oppositely positioned tube 54 function 
as journals about which the reservoir 50 can be rotated. 
The segments or shaft projections 58 and 54 are seated 
in cylindrical bearings which form intregal portions of 
demountable brackets 62 and 64 respectively (FIG. 3). 
These brackets are screw mounted to the frame mem 
bers 20 and 22 and are therefore readily demountable. 
When the reservoir body 50 is rotated into a home posi 
tion as best illustrated in FIG. 5, a porous body 76 
(shown dotted) in the print head insert 66 which is 
mounted on each of the printing heads 41-47 extends 
through a wall 68 of the reservoir 50 and contacts the 
wicking material 52. The porous body 76 comprises a 
porous material such as felt or foam which absorbs 
printing solution from the wicking material 
During a printing portion of an operation cycle, the 

reservoir body 50 is automatically rotated from the 
home position shown in FIG. 5 in order to provide 
clearance for the printing heads which are then driven 
from the home position toward a card 78. A mecha 
nism embodying the cooperative operation of the reser 
voir and printing heads is described in U.S. Pat. appli 
cation Ser. No. 117,919, entitled "Printing System" by 
William W. Coville filed February 24, 1971 and which 
is assigned to the assignee of this invention. The reser 
voir body 50 is maintained in a home position by virtue 
of force applied to this body by a bias coil spring 80 
(FIG. 2). The spring 80 is coupled between a stationary 
post 82 mounted on a frame member and rotary drive 
link member 84. The reservoir body 50 is rotated in a 
counterclockwise direction from the home position to 
a print position thereby disengaging the body from the 
printheads and providing clearance for clockwise rota 
tion of the printing heads 41-47. The print position of 
the body 50 is represented in FIGS. 2 and 6 by the bro 
ken lines which are identified generally by reference 
numeral 86. A cam 88 (FIG. 2) is mounted on a drive 
shaft 104 and drives the link 84 about a pivot pin 85 to 
ward the right in an upwardly direction as viewed in 
FIG. 2 against the resistive force of the spring 80. The 
drive force is applied from cam 88 via a cam follower 
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4 
90 which is rotably mounted on the link 84. The link 
84 is pivotally coupled by a pin 92 to a second drive 
link94. Drive link 94 is coupled by a pin 96 to an arm 
segment 97 of the reservoir 50. Rotary motion of the 
arm segment 97 causes counterclockwise rotation of 
the reservoir body 50. The driveshaft 104 upon which 
the cam 88 is mounted is driven by a pulley 102. As 
best illustrated in FIG. 7, a drive pin 106 extends 
through the shaft 104 near one end thereof and engages 
a slot 98 in a primary drive shaft 100. The primary 
drive shaft 100 extends through the wall 27 in the appa 
ratus and is driven by the pulley 102 which receives 
power from a drive belt and motor, not illustrated. 
A printing head assembly is illustrated in FIG. 5. Al 

though the head assembly for head 47 will be de 
scribed, it is understood that each of the printing heads 
41-46 have similar assemblies. The printing head as 
sembly includes a pivotally mounted bifurcated arm 
member 110 having a recessed aperture 112 for receiv 
ing a print head insert 66. As indicated previously, the 
insert suports a wettable medium 76 which extends into 
the body 50 in the home position. The arm 110 is pivot 
ally mounted about a pin 14 which extends between 
frame members 20 and 22 and is secured thereto by 
locknuts (FIG. 1) located on threaded extremities of 
the pin. The arm member 110 further includes a recess 
for seating a spring drive 116. The helical coil spring 
116 is positioned about a stud 118 of a print head drive 
member 120. The print head drive member 120 is also 
pivotally mounted about the pin 114. Rotation of drive 
member 120 in a clockwise direction causes applica 
tion of a force through the spring 116 to the print head 
member 110. This force causes clockwise rotation of 
the member 110 into contact with the card 78. The 
print head drive member 120 is rotated by a drive link 
122, described hereinafter, which is pivotally coupled 
by a pin 24 to the member 120. In operation, a pin 
130 of a U-shaped bail bracket 126 which is also piv 
oted about the pin 114 is rotated in a clockwise direc 
tion thereby enabling clockwise rotation of the printing 
head. This position of the bracket is represented by 
dash lines in FIG. 5. The printing head assembly will 
then rotate in a clockwise direction when the link 122 
moves in a direction downward and to the left as 
viewed in FIG. 5. At the termination of the printing 
step, the bail bracket 126 will then rotate in a counter 
clockwise direction. During this motion of the bail, the 
bail pin 130 which extends across the bail and is se 
cured at oposite arm segments of the bail will engage 
a lower surface or a flange segment 132 of the print 
head drive member 120. This movement forces the 
drive member to rotate in a counterclockwise direction 
and a jaw segment 134 of the drive member engages a 
sloped surface 136 of a bifurcated portion of print head 
member 110 and forces it to rotate in a counterclock 
wise direction. The drive head will be rotated to a home 
position at which point its movement will be restricted 
by a pin stop 138. 
A print head drive and print head select means con 

structed in accordance with features of the invention is 
illustrated in detail in FIG. 6. While F.G. 6 illustrates 
a select and drive means for print head 47, it is under 
stood that similar printing means are provided for each 
of the other print heads 41-46. An elongated lever arm 
140 is pivotally mounted by a pin 142 which extends 
between frame members 20 and 22. The drive link 22 
is pivotally coupled to the lever arm 140 by a pin 141 
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at a point along its length and motion of the lever 140 
about the pivot 142 will cause substantially linear mo 
tion of the link 122 for relatively short displacements 
of the lever. The lever arm 140 is forced to rotate in a 
clockwise direction about the pivot by a spring 144 
which is coupled between the lever and stationary post 
82. As indicated hereinbefore this clockwise rotation 
will cause substantially linear motion of the link 122 
and force the printing head 47 into a printing position 
or shown in dot-dash lines. 
A means for selectively inhibiting the motion of the 

lever arm 140 and thereby inhibiting printing by the 
head 47 comprises a solenoid 146 having an armature 
148 thereof which is coupled to one of a plurality of 
slots 150 formed on the lever 140. One such solenoid 
for restricting each head is provided. When the sole 
noid 146 is energized in accordance with a predeter 
mined printing code, the armature 148 will be re 
strained and will exert a force countering the force of 
the spring 144 thereby restricting clockwise motion of 
the lever. On the other hand, when the printing head 47 
is selected for printing in accordance with a predeter 
mined code, the energization of the solenoid will be de 
creased by an amount sufficient to permit the force ex 
erted by the spring 144 to overcome the restrictive 
force established by the solenoid and permit rotation of 
the lever arm 140 about the pivot point 142. Most con 
veniently this is accomplished by simply interrupting 
power to the selected solenoid. After selection and 
printing, the lever arm 140 along with the armature 148 
is returned to a home position by motion of the bail 
bracket 126 which transmits a restoring force through 
a pin 130, the head drive member 120, and the link 
122. 
The bail assembly is illustrated in greater detail in 

FIG. 4. The bail assembly includes the U-shaped 
bracket 126 which was referred to hereinbefore and 
which is pivoted about the pin 114. This U-shaped 
bracket is rotated by a force transmitted to it from a 
cam 160 which is mounted on the drive shaft 104. The 
cam couples motive force via a cam follower 162 to a 
bail drive link member 164. The drive link member 164 
is coupled by a pin 166 to a bail link member 168, the 
latter member being pivotally coupled to the bail 
bracket through the pin 130. The bail bracket 126 is 
biased in a clockwise direction by a helical spring 170 
which is coupled between the link 164 and a stationery 
post 82. When the drive link 164 is positioned in its 
lowermost position as shown by the dashed lines in 
FIG. 4, then the bail bracket 126 has been rotated to 
its furthermost clockwise location. At this location, the 
pin 130 no longer restricts head motion and the print 
ing heads can then be rotated when selected. Those se 
lected for operation by an associated solenoid will then 
be rotated into printing position. At the end of the print 
interval during an operational cycle, the rotating cam 
160 drives the bail armature 126 in a counterclockwise 
direction against the resistive force of the spring 170 
and the pin 130 forces the printing heads to their home 
position. 
A demountable support for the reservoir 56 is illus 

trated in FIG. 7. The reservoir 56 is positioned on a 
right-angle support body 180. The body is mounted to 
the frame member 22 by screws 181 which engage 
threaded apertures in the frame member. A right-angle 
bracket 182 is provided for establishing a restraining 
force on the reservoir 56 for securing the reservoir to 

5 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
the body 180. The bracket 182 is forced to the right as 
viewed in FIG. 7 by a spring biasing means 184 which 
is positioned on a pin 185. A soft resilient material such 
as sponge or rubber 186 provides an interface between 
the bracket 182 and the reservoir 56. This mounting 
arrangement and the mounting arrangement for the 
reservoir 50 provides for demounting of the entire res 
ervoir system for cleaning and replenishment. 
The printing apparatus can be readily removed from 

the wall 27 by rotation of a knurled screw handle 190 
and by withdrawing the assembly from the guides 28 
and 29. Connections for coupling energizing voltages 
to the solenoids are provided by a connector 192 which 
is mounted to the wall 27. A male connector which is 
mounted to the frame of the printing apparatus engages 
the connector 192 when the printing apparatus is 
mounted and secured to the wall 27. 
The events during an operating cycle occur as foll 

lows. During a null portion of the cycle, a card 78 is 
stepped an incremental distance to the head printing 
station. At this point of time in the cycle, the printing 
heads and reservoir body 50 are located in their home 
position and the wettable transfer mediums 76 for each 
head are thereby wetted. The bail assembly pin 130 
(FIG. 6) is located at its most counterclockwise posi 
tion as illustrated. The bail drive cam 160 (FIG. 4) then 
causes clockwise rotation of the bail bracket 126 and 
pin 130 thereby enabling the selected printing heads to 
rotate and print. Additionally, the reservoir drive cam 
88 rotates the reservoir 50 in a counterclockwise direc 
tion providing freedom of movement for the drive 
heads. Those electromagnets associated with heads 
which are to print become de-energized. The printing 
head drive member 120 will rotate and follow the bail 
pin 130 forcing the print head member 110 to form a 
mark on a card 78. The bail barcket 126 and pin 130 
is then driven in a counterclockwise direction thereby 
forcing the printing heads to return to their home posi 
tion. At this time the reservoir 50 is driven in a clock 
wise direction to its home position and the operating 
cycle is completed. 
Thus, there has been described a relatively reliable 

and simplified arrangement for selectively printing a 
plurality of digits at one or more locations in a regular 
array of columns and rows. A relatively small number 
of operating components are required concurrently re 
ducing the cost of the apparatus. 
While I have described and illustrated a particular 

embodiment of my invention, it will be understood that 
various modifications may be made therein without de 
parting from the spirit of the invention and the scope 
of the appended claims. 
What is claimed is: 
1. In a printing apparatus having a plurality of pivot 

ally mounted printing heads positioned in alignment at 
a printing station for printing on a record medium. 
which is advanced to the station, and means for trans 
ferring printing material to said heads when said heads 
are in a home position: the improvement for selecting 
and rotating selected ones of said printing heads into 
contact with a record medium for printing thereon 
comprising 
a plurality of elongated lever arms each supported at 
a stationary pivot and each associated with a print 
ing head; 

means for coupling each of said lever arms to an asso 
ciated head, said coupling means including a me 
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chanical link pivotally mounted to said lever arm 
and to said head; 

means including a bias spring for applying a resilient 
force to each of said lever arms for causing said as 
sociated heads to rotate from a rest position to a 
printing position; 

means for selectively inhibiting the rotation of each 
of said lever arms and including a solenoid having 
an armature thereof coupled to an associated lever 
arm, 

said means for applying a resilient force to each of 
said lever arms including a bias spring; 

said print head including a pivotally mounted print 
head member and a pivotally mounted drive mem 
ber and having a seat for receiving a resilient drive 
body; 

said head member having a bifurcated segment, said 
bifurcated segment defining a surface which when 
a force is applied thereto causes rotation of said 
head member; and 

said drive member including a jaw segment for en 
gaging said surface and causing said drive member 
to rotate, said drive means further including means 
for positioning a resilient body for engagement 
with said seat of said print head member. 

2. The apparatus of claim 1 including means for auto 
matically rotating said printing head to a rest position 
from a printing position. 

3. The apparatus of claim 2 wherein said means for 
rotating said printing heads comprises a rotably 
mounted body having a cross member for engaging 
each of said heads and for forcing said heads to a home 
position, and means for causing periodic rotation of 
said body. 

4. The apparatus of claim 3 wherein said cross mem 
ber engages said head drive member for returning said 
print head to a home position. 

5. A printing apparatus comprising: 
a plurality of pivotally mounted printing heads posi 
tioned in linear alignment at a printing station for 
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8 
printing on a record medium which is advanced to 
the station; 

each of said printing heads comprising a pivotally 
mounted print member and a pivotally mounted 
drive member, said head member including a seat 
for receiving a resilient drive body, said head mem 
ber further including a bifurcated segment having 
a surface which when a force is applied to said sur 
face causes rotation of said head member, said 
drive member including ajaw segment for engaging 
a surface of the bifurcated segment, said drive 
member including means for positioning a resilient 
body in engagement with said seat, said head mem 
ber including a wettable body positioned thereon 
for depositing a printing material on a record me 
dium; 

means for transferring printing material to said wetta 
ble body when said wettable is in its home position; 

a plurality of elongated lever arms each supported at 
a stationary pivot point and each associated with a 
printing head; 

means for coupling each of said lever arms to its asso 
ciated head; 

means for applying a resilient force to each of said 
lever arms for causing said associated heads to ro 
tate from a rest position to a printing position; 

a plurality of solenoids each having an armature 
thereof associated with and coupled to an associ 
ated one of said lever arms for selectively inhibiting 
the rotation of said lever arms; 

a rotatably mounted bracket having a cross member 
for engaging each of said heads and forcing said 
head to a home position; 

a drive shaft having a drive cam positioned thereon; 
and 

means for coupling said cam to said rotable bracket 
for engaging each of said heads and forcing said 
heads to a home position. 

; : k : 
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